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Braga, PortugalBACKGROUND: Since the end of the XIX century,
teaching of surgery has remained practically unaltered until
now. With the dawn of video-assisted laparoscopy, surgery
has faced new technical and learning challenges. Due to
technological advances, from Internet access to portable
electronic devices, the use of online resources is part of the
educational armamentarium. In this respect, videos have
already proven to be effective and useful, however the best
way to beneﬁt from these tools is still not clearly deﬁned.
AIMS: To assess the importance of video-based learning,
using an electronic questionnaire applied to residents and
specialists of different surgical ﬁelds.
METHODS: Importance of video-based learning was
assessed in a sample of 141 subjects, using a questionnaire
distributed by a GoogleDoc online form.
RESULTS: We found that 98.6% of the respondents have
already used videos to prepare for surgery. When comparing
video sources by formation status, residents were found to
use Youtube signiﬁcantly more often than specialists (p o
0.001). Additionally, residents placed more value on didac-
tic illustrations and procedure narration than specialists
(p o 0.001). On the other hand, specialists prized
surgeon’s technical skill and the presence of tips and tricks
much more than residents (p o 0.001).
CONCLUSION: Video-based learning is currently a hall-
mark of surgical preparation among residents and specialists
working in Portugal. Based on these ﬁndings we believe that
the creation of quality and scientiﬁcally accurate videos, and
subsequent compilation in available video-libraries appearsCorrespondence: Inquiries Paulo Mota, School of Medicine, Universidade do Minho,
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The modernization of surgery has raised new issues for
the implementation of Sir William Halsted’s foundational
principle for residency education “See one, do one, teach
one.”1,2 There are currently less opportunities to observe
and learn surgical procedures due to institutional policies
that emphasize operating room efﬁciency.1,3,4 In addition,
the advent of laparoscopy and the concept of minimally
invasive procedures has increased the complexity of surgical
techniques, placing higher educational and technical
demands for residents.5-7 These issues can be minimized with
the introduction of outside of the operating room training aids
to catalyze the development of resident technical skills.2,3,7,8
Such aids/resources can further facilitate continuous develop-
ment for qualiﬁed surgeons within the fast evolving ﬁeld of
minimally invasive surgery.9
The increasing availability of high deﬁnition recordings
from the operating room enhances the authenticity of video-
based learning10 and allows residents to access procedures’
videos from surgeries that would be otherwise unreachable.
In addition, the use of online information sharing platforms
(written or videographic), increases incommensurably the
number of formative resources, as well as acceleratesrectors in Surgery. Published by 1931-7204/$30.00
http://dx.doi.org/10.1016/j.jsurg.2017.09.027
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apprenticeship and minimizes the time invested in technical
education of surgeons.4,11,12 Currently, medical professio-
nals have access to a multitude of training tools, from
Internet access, which is now a commonplace, to portable
electronic devices, that are always within reach, the use of
online resources is part of the educational armamenta-
rium.11 Thereby, the chance of turning the traditional
and individualized learning into a shared, global and
collective education arises, somehow levelling the effect that
formation site and respective educational opportunities can
have on residents/specialists.4,11
Studies have shown the beneﬁts of using multimedia
tools in the learning process, speciﬁcally converting cogni-
tive input into long-term memory, indicative of learning.13
In fact, a randomized controlled trial concluded that
multimedia-based training (beholding text, graphics, audio,
animation, video, and data) can signiﬁcantly improve
surgical performance.14 Additionally, multimedia-enhanced
teaching also improved students’ performance signiﬁcantly
in understanding complex temporal and spatial events.15
Online videos are an example of multimedia tools, that
alongside simulators, can effectively contribute to enhance
training and provide means to relieve the time-related
burden of traditional teaching methods, acting as an
efﬁcient method of passing on key perceptual and
cognitive skills.2,4,11 In this aspect, videos have already
proven to be effective and useful, and it seems evident that
surgeons would use them while preparing for surgical
procedures.7,11
Speciﬁcally in laparoscopic surgery, videos can be
particularly important given the unique technical nature
of minimally invasive procedures, that readily lends itself
to the production of audiovisual aids, which is fortuitous
as visuospatial orientation and skills are not automatically
transferred from the open to the minimally invasive
environment.2,4 Surgical videos also have the beneﬁt of
allowing viewers to connect remotely, learn from differ-
ent surgeons, review material at any time, and, in some
cases, interact with the operating surgeon.16 In fact,
video-based coaching and telementoring for training
laparoscopic skills, using surgical videos’ remote access
feature, can enhance surgeons performance through
personalized feedback and maximization of educational
opportunities.17-21
The overall aim of the present study was to increase our
understanding on how surgeons use videos to learn new,
or review and update their skills. This questionnaire case
study conducted in one institution in Portugal, sought to
(1) portray the type of video resources preferred by
surgeons, across specialties; (2) describe the mostly valued
characteristics of the videos; and (3) understanding the
relevance of videos to surgeons in different phases of their
career experience, through comparing the reported use
and usefulness of videos in general and preparation for
surgical procedures.2METHODS
Selection of the Questionnaire to Be Applied
to Residents and Specialists of Different
Surgical Fields and its Distribution
Given the absence of fully validated questionnaires behold-
ing the parameters of interest for this project, and having a
questionnaire that was already applied to a sample from the
ﬁeld of medicine, an adapted version of this survey was
generated and applied to residents and specialists of different
surgical ﬁelds.11 Question types included forced choice,
scaled response and open-ended and versed over the kind of
preparation for surgeries and after the sources and topics
most valuated in a video. The questionnaire was pilot-tested
with the main investigator and both supervisors, and then
revised before distribution (Appendix 1).
This project was submitted to the Ethics Subcommittee
for Life and Health Sciences (SECVS) and to the Ethics
Committee of the Hospital of Braga (CESHB), having
received a positive report by these entities. All participants
assign a informed consent before participation. The con-
ﬁdentiality of the data, collected during the application of
the surveys, was kept.Participants
The questionnaires were distributed to participants in the
2 most recent editions of an annual “Hands-on” courses of
Storz sponsored surgical laboratory of School of Medicine
and Life and Health Research Institute of University of
Minho versed on laparoscopy. The courses enrolled 256
trainees (both residents and specialists) from different
surgical ﬁelds (Urology, General Surgery, Orthopedics,
Vascular Surgery, Pediatric Surgery, Ophthalmology, Oto-
rhinolaryngology, Neurosurgery, Gynecology-Obstetrics,
and Plastic Surgery). Participants were invited to participate
by email and were asked to submit their responses online.
The questionnaires were applied using a GoogleDocs form,
and the data were extracted in the form of a Microsoft Excel
worksheet.
The participants were divided into 4 groups according to
their surgical career experience at the moment: junior junior
residents, senior residents (43 years), early specialists (1-3
years), and specialists (43 years).Statistical Analysis
Data analysis were performed with SPSS Statistics version
23 (IBM Corporation, 2015). Descriptive statistics were
presented as frequencies (n) and percentages (%) for
categorical variables and medians and interquartile ranges
for ordinal variables. The association between degree of
learning and other categorical variables was assessed with
chi-square test, or Fisher’s exact test in case of violation ofJournal of Surgical Education  Volume ]/Number ]  ] 2017
TABLE 2. Descriptive Statistics for Response Distribution by
Formation Status
Formation Status n (%)
Specialist (1-3 y) 30 (21.3)
Specialist (43 y) 45 (31.9)
Resident (1-3 y) 34 (24.1)
Resident (43 y) 32 (22.7)
Total 141 (100)the assumption regarding the maximum of 20% of cells
with expected n o 5.22
Considering our dependent variables’ measurement scale,
normality assumption, which was accessed through Kolmo-
gorov-Smirnov test, skewness, kurtosis, and visual evalua-
tion of the histograms, we decided to use Kruskall-Wallis
test to compare ordinal variables such as sum of sources
used and helpfulness of videos by formation status.
Effect size for Kruskall-Wallis test was assessed with
η2H = (Hk + 1/nk), where H is the test statistic for
Kruskall-Wallis test, k is the number of groups, and n the
total number of observations.23 η2 varies from 1% to 100%,
meaning the percentage of variance explained. No test
statistics were computed for the association of surgical
specialities with other variables due to the unbalanced
frequency distribution of this variable. The criterion for
null hypothesis rejection was 5% signiﬁcance.RESULTS
There were 141 subjects submitting responses, resulting in
an 55% overall response rate. Most respondents were
urologists (n ¼ 42 [29.8%]), followed by general surgeons
(n ¼ 24 [17.0%]), and gynecology-obstetricians (n ¼ 17
[12.1%]). The distribution by surgical specialty is displayed
in Table 1. For duration of surgical careers, the sample
comprised similar number of responses for every group,
with slightly more specialists (n ¼ 45 [31.9%]). Sample
distribution by formation status is displayed in Table 2.
Among all questionnaire respondents, 98.6% (n ¼ 139)
reported using videos to prepare for surgery. All residents
and specialists used videos to prepare for surgery, whereas
4.4% of specialists (43 years) (n ¼ 2) reported never
having used these resources. Among respondents who
reported the use of videos (N ¼ 139), the most used
sources were Youtube [n ¼ 114 (80.9%)], society webpages
[n ¼ 86 (61.0%)] and commercially available videos [n ¼
57 (40.4%)]. Signiﬁcant differences were found when
associating career experience with Youtube (χ2 ¼ 24.47,
p o 0.001), society webpages (χ2 ¼ 49.74, p o 0.001),TABLE 1. Descriptive Statistics for Response Distribution by
Surgical Specialty
Surgical Specialty n (%)
Urology 42 (29.8)
General surgery 24 (17.0)
Orthopedics 15 (10.6)
Vascular surgery 5 (3.5)
Pediatric surgery 9 (6.4)
Ophthalmology 10 (7.1)
Otorhinolaryngology 8 (5.7)
Neurosurgery 5 (3.5)
Gynecology-obstetrics 17 (12.1)
Plastic Surgery 6 (4.3)
Total 141 (100)
Journal of Surgical Education  Volume ]/Number ]  ] 2017SCORE portal (p ¼ 0.002), commercially available videos
(χ2 ¼ 14.27, p ¼ 0.002) and WebSurg (χ2 ¼ 9.03, p ¼
0.028) (Table 3). The most used video source was Youtube
(n ¼ 85 [60.3%]), followed by society webpages (n ¼ 28
[19.9%]). Concerning Youtube, junior and senior residents
used this source more often (correspondingly 100% [n ¼
34] and 93.8% [n ¼ 30]) than early specialists (56.7% [n ¼
17]) or specialists (73.3% [n¼33]). Similar results were
found for SCORE portal, as it was mostly used by junior
residents and senior residents (11.8% [n ¼ 4] and 21.9%
[n ¼ 7] correspondingly) rather than by specialists
(1-3 years) (3.3% [n ¼ 1]) or specialists (43 years)
[0.0% (n¼0)]. As for society webpages, specialists (1-3
years) and specialists (43 years) resorted to this source
more frequently (namely 93.3% [n ¼ 28] and 84.4% [n ¼
38]) than junior residents (29.4% [n ¼ 10]) or senior
residents (31.3% [n ¼ 10]). Regarding commercially
available videos, specialists (1-3 years) used this video source
more regularly (66.7% [n ¼ 20]) than specialists (43 years)
(37.8% [n ¼ 17]), junior residents (20.6% [n ¼ 7]) or
senior residents (40.6% [n ¼ 13]). WebSurg was more
frequently used by senior residents (46.9% [n ¼ 15]) than
by junior residents (29.4% [n ¼ 10]), specialists (1-3 years)
(20.0% [n ¼ 6]) or specialists (43 years) (17.8% (n ¼ 8]).
The most valued video characteristics were the surgeon’s
technical skill (n ¼ 42 [29.8%]), alongside with the presence
of didactic illustrations (n ¼ 38 [27.0%]) and the presence of
tips and tricks (n ¼ 32 [22.7%]). Following these, the
presence of narration was also valued (n ¼ 18 [12.8%]).
Signiﬁcant differences were found when comparing respond-
ents’ most valued video characteristic by career experience
(p o 0.001) (Table 3). The 2 specialists groups placed
greater value on surgeon’s technical skill (63.3% [n ¼ 19]
and 42.2% [n ¼ 19], correspondingly) when compared to
junior residents (8.8% [n ¼ 3]) and senior residents (3.1%
[n ¼ 1]). In a similar way, the presence of tips and tricks was
also more valued by the 2 specialists groups (26.7% [n ¼ 8]
and 28.9% [n ¼ 13]). In contrast, junior residents and senior
residents valued the presence of didactic illustrations (52.9%
[n ¼ 18] and 46.9% [n ¼ 15], correspondingly) when
compared to specialists (1-3 years) and specialists (43 years)
(0.0% [n ¼ 0] and 11.1% [n ¼ 5], namely). Similarly, the
presence of narration is also most prized by junior residents
(17.6% [n ¼ 6]) and senior residents (21.9% [n ¼ 7]).
Signiﬁcant results were found when comparing frequency
of video usage by career experience (p o 0.001) (Table 4).3
TABLE 3. Descriptive Statistics for Video Usage by Formation Status
Specialist
(1-3 y) n
(%)
Specialist
(43 y)
n (%)
Resident
(1-3 y)
n (%)
Resident
(43 y)
n (%) Fisher Test
Cramer's
V
Video usage
Have you ever used videos to
prepare for surgery?
30 (100.0) 43 (95.6) 34 (100.0) 32 (100.0) p ¼ 0.349a 0.175
If no, would you be interested in
using?
0 (0.0) 2 (4.4) 0 (0.0) 0 (0.0) p ¼ 0.349a 0.175
If no, how do you otherwise
prepare?
Reading 0 (0.0) 2 (4.4) 0 (0.0) 0 (0.0) p ¼ 0.349a 0.175
Consult with peers 0 (0.0) 2 (4.4) 0 (0.0) 0 (0.0) p ¼ 0.349a 0.175
Other 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) b b
χ2 (3)
Sources
Youtube 17 (56.7) 33 (73.3) 34 (100.0) 30 (93.8) χ2 ¼ 24.47,
p o 0.001
0.417
Society webpages
(SAGES, etc)
28 (93.3) 38 (84.4) 10 (29.4) 10 (31.3) χ2 ¼ 49.74,
p o 0.001
0.594
SCORE portal 1 (3.3) 0 (0.0) 4 (11.8) 7 (21.9) p ¼ 0.002a 0.304
Commercially available videos
(purchased)
20 (66.7) 17 (37.8) 7 (20.6) 13 (40.6) χ2 ¼ 14.27,
p ¼ 0.002
0.318
ORLive 1 (3.3) 3 (6.7) 1 (2.9) 2 (6.3) p ¼ 0.836a 0.078
Access Surgery 3 (10.0) 6 (13.3) 4 (11.8) 4 (12.5) p ¼ 0.984a 0.037
Procedures Consult 5 (16.7) 4 (8.9) 0 (0.0) 2 (6.3) p¼.081a 0.212
MedClip 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) b b
Medline plus 0 (0.0) 7 (15.6) 2 (5.9) 2 (6.3) p ¼ 0.098a 0.216
Other 7 (23.3) 16 (35.6) 12 (35.3) 15 (46.9) χ2 ¼ 3.75,
p ¼ 0.299
0.163
WebSurg 6 (20.0) 8 (17.8) 10 (29.4) 15 (46.9) χ2 ¼ 9.03,
p ¼ 0.028
0.253
EAU 0 (0.0) 2 (4.4) 0 (0.0) 0 (0.0) p ¼ 0.349a 0.175
Eyetube 0 (0.0) 2 (4.4) 1 (2.9) 0 (0.0) p ¼ 0.698a 0.136
Most valued video characteristic
Image quality 1 (3.3) 5 (11.1) 2 (5.9) 1 (3.1) p o 0.001a 0.402
Video length 0 (0.0) 0 (0.0) 0 (0.0) 1 (3.1)
Surgeon's technical skill 19 (63.3) 19 (42.2) 3 (8.8) 1 (3.1)
Presence of narration 2 (6.7) 3 (6.7) 6 (17.6) 7 (21.9)
Presence of didactic illustrations 0 (0.0) 5 (11.1) 18 (52.9) 15 (46.9)
Presence of tips and tricks 8 (26.7) 13 (28.9) 5 (14.7) 6 (18.8)
Place where surgery was
performed
0 (0.0) 0 (0.0) 0 (0.0) 1 (3.1)
Other 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Specialist
(1-3 y)
Mdn (IQR)
Specialist
(43 y)
Mdn (IQR)
Resident
(1-3y)
Mdn
(IQR)
Resident
(43 y)
Mdn (IQR)
Kruskall-
Wallis η2
Amount of sources used
Sum of sources 3 (1) 3 (1) 2 (2) 3 (1) p ¼ 0.027 4.5%
Mdn, medians; IQR, interquartile ranges.
ap value calculated with Fisher’s exact test due to the violation of the assumption of 420% cells with expected frequency o5.
bNo statistics were computed because “Other” is a constant.Both specialists groups reported to use videos less frequently
[less than once per month (70.0% [n ¼ 21] and 64.4%
[n ¼ 29], namely). Whereas junior residents used videos
once/twice per month (41.2% [n ¼ 14]) or once per week
(38.2% [n ¼ 13]), and most senior residents resorted to4videos once/twice per month (62.5% [n ¼ 20]). Addition-
ally, concerning percentage of preparation time, most
respondents use videos in 0% to 25% of their preparation
time (n ¼ 56 [39.7%]), and 34.0% use videos in 25% to
50% of their preparation time (n ¼ 48).Journal of Surgical Education  Volume ]/Number ]  ] 2017
TABLE 4. Descriptive Statistics for Frequency of Video Usage by Formation Status
Specialist
(1-3 y) n (%)
Specialist
(43 y) n (%)
Resident
(1-3 y) n (%)
Resident
(43 y) n (%)
Fisher
Test
Cramer’s
V
Frequency of video usage
Less than once
per month
21 (70.0) 29 (64.4) 6 (17.6) 5 (15.6) p o 0.001a 0.356
Once/twice per
month
9 (30.0) 16 (35.6) 14 (41.2) 20 (62.5)
Once per week 0 (0.0) 0 (0.0) 13 (38.2) 6 (18.8)
Several times
per week
0 (0.0) 0 (0.0) 1 (2.9) 1 (3.1)
Percentage of preparation time
0%-25% 16 (53.3) 30 (66.7) 7 (20.6) 3 (9.4) p o 0.001a 0.331
25%-50% 12 (40.0) 11 (24.4) 10 (29.4) 15 (46.9)
50–75% 1 (3.3) 3 (6.7) 16 (47.1) 13 (40.6)
75%-100% 1 (3.3) 1 (2.2) 1 (2.9) 1 (3.1)
Preferred method of preparation
Watching
videos
11 (36.7) 18 (40.0) 24 (70.6) 27 (84.4) p o 0.001a 0.305
Reading 13 (43.3) 22 (48.9) 5 (14.7) 4 (12.5)
Consult with
peers
6 (2.0) 5 (11.1) 5 (14.7) 1 (3.1)
Other 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Specialist (1-3 y)
Mdn (IQR)
Specialist (43 y)
Mdn (IQR)
Resident (1-3 y)
Mdn (IQR)
Resident (43 y)
Mdn (IQR)
Kruskall-
Wallis η2
Degree of helpfulness
Helpfulness 4 (1) 4 (2) 5 (1) 5 (1) p o 0.001 14.6%
Mdn, medians; IQR, interquartile ranges.
ap value calculated with Fisher’s exact test due to the violation of the assumption of 420% cells with expected frequency o5.Signiﬁcant differences were found when comparing
percentage of preparation time spent watching videos by
career experience (p o 0.001) (Table 4). Most early
specialists and specialists spent 0% to 25% of their
preparation time viewing videos (53.3% [n ¼ 16] and
66.7% [n ¼ 30], namely), whereas most part of the junior
residents group watched videos 50% to 75% of their
surgical preparation time (47.1% [n ¼ 16]). Totally,
46.9% (n ¼ 15) and 40.6% (n ¼ 13) of the senior
residents resorted to videos 25% to 50% and 50% to
75% of their preparation time, correspondingly.
The overall preferred method for surgical preparation was
watching videos (n ¼ 80 [56.7%]). When comparing the
preferred preparation method by career experience, signiﬁ-
cant results were found (p o 0.001) as displayed in
Table 4. Most junior residents and senior residents chose
videos as their preferred method for surgical preparation
(70.6% [n ¼ 24] and 84.4% [n ¼ 27]). Both specialists (1-3
years) and specialists (43 years) are divided concerning the
preferred method, as both groups have approximate values in
two options. 48.9% (n ¼ 22) and 43.3% (n ¼ 13) of
specialists (43 years) and specialists (1-3 years),
correspondingly, prefer reading. Although 40.0% (n ¼ 18)
and 36.7% (n ¼ 11) of specialists (43 years) and specialists
(1-3 years), namely, prefer videos as to prepare for surgery.Journal of Surgical Education  Volume ]/Number ]  ] 2017Signiﬁcant results were found when comparing
video’s helpfulness (p o 0.001) by formation status
(Table 4). Both resident groups scored higher con-
cerning video’s helpfulness (medians ¼ 5, interquartile
ranges ¼ 1).DISCUSSION
It seems evident that the advent of information and
communication technologies has the potential to enhance
surgical education by “hands-off” media learning and
dissemination to geographically dispersed trainees.11,24 In
this work we found that video-based learning is currently a
hallmark of surgical preparation among residents and
specialists working in Portugal, and the most widely used
video source is Youtube. Video’s characteristics, availability
and thriving spread, present the opportunity of comple-
menting current surgical teaching ﬂaws, aiming at
standardization, updating and ease-of-access of currently
available tools, to optimize surgical teaching. Nevertheless,
assuring quality in these resources is mandatory, and peer-
review or similar screening processes, which are already
applied in world-renowned scientiﬁc journals, should be
implemented.5
Additionally, almost all respondents had already used
videos as a method of preparation for surgical procedures,
with no statistically signiﬁcant differences found between
specialists and residents, what is consistent with video’s
usefulness and applicability already demonstrated in pre-
vious studies.7,11 However, these groups were found to use
signiﬁcantly different video sources. Although residents use
Youtube, SCORE portal, and WebSurg as their main
sources, specialists resort more often to society webpages
and commercially available videos. Furthermore, signiﬁcant
differences were also found regarding the most frequently
used video source, with Youtube being the source used
more often, with signiﬁcantly higher usage by residents,
largely overpassing society webpages, mostly used by early
specialists as observed in this study.
These results point out that younger surgeons usually
prefer easy-access information tools, with feedback, com-
ments and various approaches to a surgical procedure/
technique, meaning they prize higher volume of simpliﬁed
and explanatory information, to get several points of view
on each topic. On the other hand, more experienced
surgeons value quality over quantity, resorting to veriﬁed
and validated information inside their surgical specialty.
Moreover, as Youtube is one of the most highly visited
websites in Portugal (only surpassed by Google) it is not
surprising that the questionnaire’s respondents used this
source frequently.25
Although the use of videos for surgical preparation is
common, the quality of available videos is not assured, and,
as with print media, video’s updating to current surgical
standards may not occur. In addition, 1 paramount concern
is the issue of quality in Youtube videos. Several studies have
addressed this topic and assessed the quality of Youtube
videos available for visualization that are related to speciﬁc
medical procedures.26-29 These studies concluded that
although Youtube has a wide variety of accessible videos,
there is enormous variability in their quality, which is highly
dependent on the source of posting. Also suggesting that the
solution may be the creation of a ranking system that clearly
distinguishes reliable videos from nonreliable ones. Either
way, establishment of a quality assuring and updated system
urges, otherwise, it is left to viewer’s discretion whether or
not to watch a video and learn from it.11 Recently, the
European Association of Urology (EAU) developed a non-
free video platform for learning following the same principle
of laparoscopic/robotic/open procedure video-based learn-
ing. On the other hand, the beneﬁcial idea of full time
surgical video instead of manipulated video has emerged.
However, a deﬁnite answer for this question appears to be a
good topic for discussion and further investigation.
Concerning the type of procedures for which respondents
used video as a preparation method, signiﬁcant differences
were found in early specialists who use videos as preparation
for open procedures. However, the results for this speciﬁc
topic may have an associated bias, since in certain surgical6specialties, in which some respondents were included, some
procedure types (laparoscopic, thorascopic, or endoscopic)
do not exist, limiting the interpretation of these results.
Regarding videos’ most valued characteristics by the
respondents, results signiﬁcantly indicate that younger
surgeons favor the presence of didactic illustrations and
narration of the procedure, illustrating the importance given
to explanatory information by this group. In contrast,
experienced surgeons place more value on technical skill,
suggesting that this group uses videos as a way of reﬁning
their own surgical technique.
With regards to preparation time dedicated to visualization
of videos, the trend is that residents spend more time viewing
videos than specialists, pointing out the need younger
surgeons have to fully understand the procedure’s technique.
This pattern is also valid for the preferred method of
preparation indicated by respondents and video’s helpfulness,
as younger surgeons choose to resort to videographic infor-
mation more often and place greater importance on this
resource when compared to experienced surgeons, who still
value written information as their main source.
There were limitations in this study, as a greater number
of participants would give greater strength to the results.
Additionally, although data from surgical specialty distribu-
tion was collected, it was difﬁcult to ﬁnd correlations
between these groups because there was not a similar
response distribution, which could be an important aspect
to improve in further studies, by enhancing questionnaire’s
dissemination. Although the use of a nonvalidated ques-
tionnaire can be limiting, we think that it contributed for
creating a better tool, which could be an upgrade in further
study results’ strength.
The relatively recent increase in video availability and use,
presents an opportunity to create new training tools, not as
a replacement, but as an addition to established teaching
curricula. Following this line of thought, a free learning tool
should be generated, combining characteristics valued by
both younger and experienced surgeons, thus uniting
different methods of preparation, and producing an acces-
sible, intuitive and accurate information resource. The
inclusion of didactic illustrations, narration, tips and tricks,
technically skillful videos and even full surgery videos, had
the purpose of mitigating the ﬂaws found on current
platforms, providing theoretically and practically complete
tools, therefore reaching all stages of technical development.
In conclusion, following this line of thinking, creation of
quality and scientiﬁcally accurate videos, and subsequent
compilation in available video-libraries appears to be the
future landscape for video-based learning.ACKNOWLEDGMENTS
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